Stimulation of melanotic expression in a melanoma cell line by theophylline.
Theophylline, a phosphodiesterase inhibitor, was found to be a potent stimulator of melanogenesis in the RPMI 3460 hamster melanoma cell line. This stimulation was greater than that caused by either dibutyryl cyclic AMP (db-cAMP) or another phosphodiesterase inhibitor, papaverine. Theophylline and db-cAMP treatments also produced strikingly different morphologies in the monolayered cells. The theophylline effect on melanogenesis was diminished by db-cAMP, whereas simultaneous treatment of cells with db-cAMP and papaverine produced greater stimulation of melanotic activity than either agent acting alone. Theophylline, therefore, may have phenotypic effects that are at least partially independent of phosphodiesterase inhibition. Theophylline stimulated melanin biosynthesis, as measured by rates of 2-[2-14C] thiouracil incorporation, and also caused an increase in the level of tyrosinase (EC 1.10.3.1) activity. This melanotic stimulation was prevented by the presence of cordycepin or cycloheximide. Theophylline inhibited DNA synthesis and mitosis in the melanoma cell cultures but stimulated protein synthesis. However, inhibition of proliferation and the first appearance of induced melanotic activity did not bear an immediate direct relationship to one another.